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  	  µ&Wdc[(foXK[(d q ¤k[ufh_aikj[t¿~b/dgfh_aikj K
{
vt + vx = 0 − 1 ≤ x ≤ 1;
v(x, 0) = v0(x);
§<E«
_£foXmQ[yh_ai q _pu|utij q _pfh_aikjKndgf
x = ±1
¬Vdj q ¼|dyªfo[jË°±nl_ajK_pfo_adc q dgfod O E© P K
v0(x + 0.5) =



−x sin(3
2
πx2), −1 < x < −1
3
,
| sin(2πx)|, |x| < 1
3
,
2x − 1 − sin(3πx)/6, 1
3
< x < 1.
 [&uikZ8m/dyh[_pj(WPdKca[µ  foXK[­[yhysikyhndj q utmKb'fo_pZC[Pi¥`fhX
[&´cpfhyod! ²1[t[g¬!À ¾²&[t[¬gdj q#É    j~fhyhikmr
§ É jfo_ q _p¢Qb
nh_£¤k[  j~fhyhikmr O \ P>«nhuX
[ZC[nt¬_£foX%dMW $i¥
0.8
µ¼[yh[1&[1bKnh[1fhX
[&Z8i q _p»/[ q À5 ¾²1[[
nsuX
[tZ8['_£foX
δ = 0.7
§¦nh[[0^`[ufo_pikj \
µ± «1X
_puX uikyhys[tnhmIikj q nfoi0fhX
['Z8_ajK_aZCdc q _anhuikjfo_pjAbK_pfr
&[#1djffoi q [fh[tufrfhX
[(nhuX
[ZC[gµ
 [5i
nh[ys¤k[5fhX/dgfUfhX
[*utmKbfh_aZ8[1i¥QÀ5 ¾²1[[5_anUysikb
kX
c£r Ekµ±\fh_aZ8[tnPfhX
[*um
b0fo_aZ8[1ig¥F´²|¬dj q
ikjK[ X
dcp¥Pi¥ É    j~fhyhikmrµlW5XK[[tysyhiky_aj
L1
j
ikysZdyh[#¤k[tyªrutcainh[(¥¦iky|À5 ¾²1[[%dj q É    j~fhyhikmr
nsuX
[tZ8[tnµ
Àifh[foX
dgf É    j~fhyhikmr¶uikZ8m
bKfo[n_aj ¥<dguf  Y  !()4 mI[ty|ZC[nhX¯_ajfo[ys¤gdcâ¬Fikj
['X
_auX¯_an
dj³dm
mKyhi©v`_aZCdgfo_pikj$i¥foX
[#d©¤k[yod[#¤gdcpb
[¬/dgj q foX
[(nh[utikj q dj[tjfoysikmr$¤gdcabK[µ
Jj WP_aKµ \ 1[¶uikZCm
dyh[ À ¾²&[t[ §>_pfhX q _ansutikjfo_pj~b
_pfr q [fo[tufoikyo«-dj q É    jfoysikmrk¬5_pfhX
P = 100
Z8[tnsX³mIik_ajfhnt¬/dgf5fh_aZ8[
t = 1
µ
Jj WP_aKµ  &[¶utikZ8m/dys[´lcpfoyhd! ¾²&[t[¬lÀ5 ¾²1[[¶dj q É    j~fhyhikmr nhuX
[ZC[ndgfcaij
k[ty8fo_pZC[
t = 5
µ  [|fhX
_aj6c0fhX
[I[tX/d©¤A_aiky&i¥foXK[À ²1[t[|nhuX
[ZC[_pn1¿~b
_£fo[kiAi q ¥¦iky&dyh[cedgfh_p¤[tcprns_aZ8m
ca[
_pZCm
cp[tZ8[tjfd!fo_aijËµ

		  	
 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5Àliº1[­utikjKnh_ q [tyfoX
[­d q ¤k[tufo_pikj'[¿~b/dgfo_pikj(_aj' q _aZ8[tj
ns_aikjKn K
{
vt +
1
2
vx + vy = 0 − 1 ≤ x, y ≤ 1;
v(0, x, y) = v0(x, y);
§<k«
_£foXºmI[tys_ai q _au0Iikb
j q dysr¨uikj q _£fo_aij
n#dgf
x, y = ±1
¬Udgj q _£foX dÁ§<uikjfo_pjAbKikb
n«(mr`yhdZ8_ q dc
_pj
_pfh_edc q dgfod
v0(x, y) := min(max(1 − 2|x|, 0), max(1 − 2|y|, 0)).
JjCfhX
_an­[vKdZ8m
ca['§<dj q fhX
[¥¦icacaiM_pj
# q [wvKdZCmKca[tno«¬~foX
[´|²z  
 dj q À ¾²&[t[lnhuX
[ZC[n5dyh[
[wv`fh[tj q [ q rb
ns_aj
Cd0Wysifhfh[tynhmKca_pfsfo_pj

µ
 [lutiZCm/dgyh[l_aj WP_a
µ B foXK[´c£foyhd! ¾²1[[¬AÀ ²1[t[dj q [vKduf*nhicabKfh_aikj0»/ysnsf1¥¦iy&d#j~b
Z%I[ty­i¥
q _pnhuyh[fh_`tdgfo_pikj³Z8[tnsX mIik_ajfhn
Px = Py = 20
dj q fhX
[tj³_pfoX
Px = Py = 40
µl1ikZCmKbKfdgfh_aikjKn
dys[ q ij
['_£foXd-MW  i¥
0.8
µÀlifo[#foX/d!f|X
[yh[´|²­  
uik_ajKut_ q [tn_pfoX ´c£foyod ¾²1[['ns_aj
u[#fhX
[
¤[tcaiAut_£fo_p[tn q ij
ifluX/dgj
k[(nh_pkj
ntµ
W5X
[znhikcpbKfo_pikj_pnmQ[yh_ai q _puPi¥AmI[tyh_pi q
T = 4
¬!dj q fhX
[j~b
Z8[tyh_pu©dcnhikcpbKfo_pikj_andgcanhi5uikZ8m
bKfo[ q
dgf
t = 4
µzj8foX
_pn­[wvKdZCmKca[51[nh[[lfhX/dgf1À ¾²&[t[lX/dn­d'kiAi q I[tX
dM¤A_piky­XK[tyh[foXK[nsikcabKfh_aikj_pn
j
ij` uikj
nsfodjf©¬IX
_auX³_anlj
iflfoX
[#u©dns['¥¦iky´|²z  
0µ WVbKysfoXK[tyhZ8ikys[#fhX
[#f&i$nsuX
[tZ8[tn§<dcaZ8iknªfw«
q i8j
if q _p¢Qb
nh[(ikbKfhnh_ q [foX
[(Ii©v
−1 ≤ x, y ≤ 1
µ
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N−Bee: at  t=1 with 100 points
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ys[\ K 1ikZ8m/dys_anhijdgf5fo_pZC[ t = 1 ¬ P = 100 mQik_pjfont¬
dj q CFL = 0.8 µ
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UB−G N−BEE Exact
§âd«
Px = Py = 20
UB−G N−BEE Exact
§</«
Px = Py = 40
W_akb
ys[ B K 1ikZ8m/dys_anhiji¥U´²­  
 dj q À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µ  &[#utikj
ns_ q [ydd_pj[t¿~b/dgfh_aikjÁ§ k «1_pfhXfhyodmI[5`ik_ q dcF_pj
_pfh_edc q dgfod K
v0(x, y) :=
{
1 + x
_p¥
(x, y) ∈ [−0.5, 0.5]2
0
ifoX
[ys_pnh[
.
 [(ik
nh[ys¤[%d0kiAi q I[tX/d©¤A_aiylig¥fhX
[C§<Z8i q _£»/[ q «1À ²1[t[(nhuXK[tZ8[µ

	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  [(uikj
nh_ q [ty*fhX
[¥¦ikcacpiM_aj
%[¿~b/dgfo_pikj K
{
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